kidney which had been seen at the Middlesex Hospital and associated wartime Sector hospitals during the preceding thirteen years (Griffiths and Thackray, 1949) . We excluded from our series the transitional and squamous cell carcinomas arising in the renal pelvis and calyces, and carcinoma of the kidney as used here refers only to tumours arising from the renal tubules. The survival figures, as far as we could estimate them at that time, were as shown in Table I . We were agreeably surprised by these figures, the percentages surviving one, three, five and ten years being 77, 56, 47 and 21, which compare favourably with Priestley's three, five and ten year percentage survivals of 48, 38 and 27 for a large series of cases from the Mayo Clinic (Priestley, 1939) . The number of survivors falls steadily from the time of operation to the ten-year limit of follow-up, with about a quarter of all patients dead within the year and about a quarter still alive at ten years. This great variation in survival time is well known; one patient may die with widespread secondaries after a few months, another may die with similar metastases after the lapse of several years, whilst occasionally apparent cures are seen. In our review of these cases we sought an explanation of these wide variations in survival and paid particular attention to any factors which we thought might influence the prognosis. We wanted to include as many cases as possible, particularly as the significance of the various factors considered had to be tested by reference to the follow-up figures, and therefore included all patients operated upon up to the time of writing. Consequently for the five-year follow-up little over half the cases were available for consideration, shown in Table I as possible survivors, and comparatively few for the ten-year
figures. This survey of the ten-year follow-up series of cases is a review of the results of surgical treatment of carcinoma of the kidney. We should remind ourselves that only between two-thirds and three-quarters of all cases are in fact operated upon. Of the 80 cases in our series in which surgery was considered, only 60 were operable, an inoperability rate of 25%, quite comparable with the 28%Y given in the very large-scale study of these tumours at the B.A.U.S. meeting in Glasgow in 1951 (Riches, Griffiths and Thackray, 1951) .
Furthermore, patients are seen in the post-mortem room from time to time who have died from the effects of such carcinomas and in whom the diagnosis was never made during life.
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The pathological section of our investigation was confined to those cases, 40 in number, for which microscopic sections of the tumours were available as well as the actual operation specimens or adequate descriptions of them. For this group the preliminary survival percentages are shown in Table II compared with the final percentages based on latest reports. At the time of our previous paper (1949) one or two of the cases included had been operated upon less than a year before whilst two other cases who had already survived five years could not be traced in the recent round-up and have had to be omitted from these figures. One had returned to his native Poland and we are still hoping for news of him.
These changes have reduced the one-year survivals from 72 % to 66 %.
The pathological factors which may bear on the prognosis.-The prognosis for a patient from whom a malignant tumour has been surgically removed depends on whether the primary growth has been removed entire, on whether any metastases are already present, and, if so, how rapidly they will develop and prove fatal. From an examination of the removed tumour-bearing kidney we might hope to decide whether there was direct extension into surrounding tissues which were not removed, but it is difficult to assess this point retrospectively on the preserved specimen, and though the pathological reports may mention tumour reaching the surface of the kidney they rarely hint at whether the tumour extended to the limit of the perinephric fat removed. But from the fact of local recurrence being recorded in 9 of our 38 cases, we may take it that the primary growth is not always completely removed.
Features suggesting the likelihood of metastasis having already occurred are of obvious importance, presuming that no secondaries are clinically detectable at the time of operation. The size of the primary tumour might be expected to indicate the likelihood of metastases being present, but is, in fact, a very poor prognostic guide. Dividing these 38 tumours into equal numbers above and below the average of 3 in. diameter showed relatively little difference in survival rate. The same, incidentally, goes for the length of history. The patient who has survived the longest so far in our series, twenty years, had a three-year history and a tumour larger than the average; on the contrary, a patient who presented with paraplegia was found at post-mortem to have a circumscribed kidney tumour only 2 in. across, with no length of history as far as the urinary system was concerned, his only symptoms having been due to spine secondaries. From the size point of view the only patients who seem to do unusually well are those in whom small tumours are unexpectedly found in a kidney removed for some other condition, such as stone.
The regional lymph glands are removed together with the primary growth in operations for carcinoma in some situations such as the breast or bowel. A most important factor in the prognosis of a patient with breast cancer is whether the axillary glands are invaded. Our President's investigations into the significance of the lymphatic spread of bowel cancer are among the classics of pathology. Although the near-by lymph nodes may well be invaded in renal cancer they are not systematically removed. They were noted as involved and samples were sectioned in 6 of our cases, to which reference will be made later, but in the great majority of cases there was no mention of their condition and no conclusions can be drawn as to their significance in prognosis.
The renal tubules from which our tumours arise depend for their normal function on a copious blood supply, and the corresponding tumours seem to induce the formation of numerous and large vascular channels as they grow. The growth often invades these vascular sinuses and extends along them towards the main renal vein, eventually filling, blocking and distending it. The invading growth, often with a good deal of adherent thrombus, may extend out into the vena cava and may obstruct that vessel. Portions of the mass are liable to break off and lead to pulmonary embolism, sometimes during nephrectomy. The presence of tumour within the renal vein adversely affects the prognosis as shown in Table III . Note that despite invasion of the renal vein some cases still survive five and even ten years. Where there was no mention of the state of the vein in the notes it was counted as free, so that the 37 % incidence of renal invasion is a minimal figure. Histological assessment ofmalignancy.
From the renal tubules two common types of tumour arise. Firstly, the well-known "hypernephroma" with its characteristic naked-eye appearance-golden areas and areas of hemorrhage-is composed of cells which are arranged in some semblance of tubules, the cells themselves being characteristically clear in the ordinary histological section since the lipoid and glycogen which they contain during life is dissolved out in the preparation of a paraffin section. This type is sometimes known as a clear cell carcinoma. The second type is a papillary cystadenocarcinoma, which is composed of numerous cysts packed with cauliflower-like processes projecting from their walls. Though papillary in arrangement this tumour is unrelated to, though occasionally confused with, papillary growths of the transitional epithelium of the calyces or pelvis. These two types of tumour differ somewhat in behaviour, the hypernephroma having a greater propensity for blood spread with secondaries in the lung and often bones, and the papillary cystadenocarcinoma, which sometimes presents as multiple foci in the kidney, more often involving lymph nodes and liver. Despite these differences we found no significant difference in the overall survival rates for the two types.
In our original study, undoubtedly the single pathological feature of greatest prognostic significance proved to be the histological grade of malignancy. While Mr. Griffiths was extracting details from the patients' notes I settled down with the 40 sections and graded them. In grading a tumour the following points are considered: (1) The degree of differentiation or the extent to which the tumour cells are arranged either as tubules or in papillary cystic formation, the two types of tumour just described being considered together for the purpose of grading; the better the differentiation the lower the malignancy.
(2) The uniformity or otherwise of the tumour cells; the greater the variation in size and staining the higher the malignancy.
(3) The frequency of mitoses and hyperchromatic nuclei, features suggesting rapid growth. Taking all these points into consideration we arranged the tumours into three grades, Grade I tumours of low malignancy, Grade II of average and Grade III of high malignancy. There is no hard and fast dividing line between the grades which merge imperceptibly into one another, and there is no reason why we should choose three grades rather than four or two except convenience. The other point to stress is that the grade is a feature of the microscopic appearance of the tumour and no other factors such as size or presence of metastases are taken into consideration when grading.
Having graded our 40 tumours we correlated them with the follow-up details and found a quite satisfactory degree of agreement. Now that the cases, or 38 of them, have been followed up for the ten-year period the actual percentages have altered a little but the agreement remains good (Table IV) . The percentage surviving falls steadily through the years in each grade and also falls steadily from Grade I to Grade III in each year. Of the group of 11 Grade III cases only 3 survived one year and there were no deaths between one and three years; one of the 11 survived five years and was still alive at ten years.
It is probably easier to picture the fate of these various patients by recording their years of post-operative survival (Fig. 1) . The years after operation are marked out along the bottom, and lines, each representing a patient, run varying distances towards the right, corresponding to the number of years survived. With the exception of the 9 patients still alive at ten years the lifelines are terminated by a short vertical stroke indicating death. The area of black representing the sum of the years lived by the Grade I cases is strikingly larger than the black area for the Grade III cases, with the Grade II area of intermediate size. The survivors at ten years are 1 Grade III, 3 Grade II and 5 Grade I. Down the left side are a series of discs opposite the patients whose renal veins were invaded by tumour. There are only 3 of these in Grade I, 5 in Grade II and 6 in Grade III. Notice that the survival of the 3 Grade I cases with venous involvement, three, seven and over ten years, is considerably longer on the average than the Grade III vein-free cases.
The Grade III tumours grow quickly, invade the vein and infiltrate the surroundings, sometimes with quite short histories. With rare exceptions metastasis has occurred and secondaries are developing, even with quite small primaries, by the time they are operated upon. Death usually occurs within a year or two. At the very bottom of Fig. 1 we have a line reaching to the limit, a woman who had an undoubtedly Grade III tumour removed fifteen years ago and is alive and well to-day, without the help of radiotherapy before or after the operation. Either the tumour was removed before metastasis had occurred or she had well developed those powers of resistance to malignant tumour cells of which we know little or nothing. 3 of the Grade III cases with venous involvement also had invaded lymph nodes present, and of that trio the longest survival was six months.
The Grade II cases of average malignancy are more variable. 3 lived to ten years and 2, both with veins invaded, died within a week or two of operation. One of these was an old lady, then aged 70, who was strongly suspected of having a renal tumour but was not thought fit for operation. She returned seven years later with clot retention. This time her kidney tumour was removed but she died of coronary disease a week later.
The lines for the Grade I patients all extend at least two years, even those with venous involvement. Among them is a case where many invaded lymph nodes were seen when the kidney was removed, one being taken for section. Without further treatment she lived seven and a half years. Seeing how many of these Grade I lines reach to the ten-year limit and having seen how very regular was the histological appearance of some of the examples I showed you earlier, you may be forgiven for suspecting that the good results in Grade I are due to my having mixed in a number of simnple adenomas with the low-grade carcinomas.
I will admit that one of these cases was originally diagnosed as an adenoma, the shortest of the lines, for she died two years later from secondaries. The tumour was very large, measuring 8 in. X 7 in. X 3 in., so there may have been more malignant areas present. It is a rare type not corresponding to either of the two common types I mentioned; the tubules -are very reminiscent of collecting tubules.
To counteract any tendency to suspect that there are some adenomas in the Grade I group, I have gone outside the limits of my title. This time the follow-up has been extended to fifteen years, and 3 of the ten-year survivors have died of recurrence at 14 years (Fig. 2) . One of these was a patient of Sir Gordon Gordon-Taylor's who had such striking invasion of the renal vein that a painting of the specimen was done. In these 3 cases it was noticeable that the eventual development of the metastases, which must have been present all along, corresponded with the onset of other forms of ill-health possibly lowering the powers of resistance; in one case genito-urinary tuberculosis, in another hypertensive heart failure. Only 2 of this group of low-grade tumours are still living; one at a mere ten years and the other at twenty years. She had been troubled by a lump in her side for three years; the X-ray suggested a calcified mesenteric cyst but it proved to be a renal tumour. She has survived twenty years. Perhaps it was an adenoma. But we must be patient. At our last meeting a man was mentioned who at the age of 55 in 1929 had had a kidney tumour removed by Sir Gordon Gordon-Taylor after six months' hamaturia. He next appeared many years later at St. Bartholomew's with a large solitary secondary in his clavicle, which was removed, twenty-four years after the original nephrectomy, when he was 79 years of age. Grade I tumours, then, are slow growing, more or less circumscribed with no great tendency to massive invasion of the vein. Symptoms quite often are of long duration and tumours large when removed. They have nearly always metastasized, but the secondaries. develop slowly and patients survive several years.
Thus we set out to see whether the pathological examination of the excised tumourbearing kidney would help in prognosis, and suggested that what was required was some indication whether metastasis had already occurred and if so how long the secondaries would take to develop and prove fatal.
It appears that metastases are, unfortunately, very often present at the time of nephrectomy, particularly if the renal vein is invaded and the tumour is of high grade; and that the time the metastases take to develop and kill depends largely on the grade of malignancy.
By taking both the state of the vein and the grade of malignancy into consideration we can divide the cases into six categories, the survival rates for the best and worst of these being. contrasted in Table V . These are, of course, only very rough guides to prognosis, to which exceptions occur; we have no control, for example, over deaths from other causes, whilst in a Grade III tumour whether or not metastasis has occurred before operation will make the difference between death in a year or so and a normal span of life.
Mr. E. W. Riches said that Dr. Thackray had given the ten-year survival figures collected from all the surgeons at the Middlesex Hospital over a long period of years. On a less ambitious scale Mr. Riches had been through his own personal series in order to determine the five-year survival. Out of 60 patients there were 42 operated upon five years or more ago, and of these 22 (52 %) had actually survived for five years. 17 were in Grade I with 12 survivors (71 %); 16 were in Grade II with 8 survivors (50%); 9 were in Grade III with 2 survivors (22%). In the large B.A.U.S. series, reported in 1951 (Riches, Griffiths and Thackray) the 5-year survival of all cases was about 33°%; and figures were given to show how the prognosis became worse as the histological grade of malignancy became higher.
Another important factor in prognosis was invasion of the renal vein by growth, and in the previous series this had occurred in 29%. There was some correlation between histological grade and vein invasion for the vein was involved in 190% of Grade I cases, 280% of Grade II, and 48 % of Grade III. In his own series the vein was involved in 15 out of 60 cases (25°0). Of the possible five-year survivors 15 had involvement of the vein, and only 5 actually lived for five years. There were bound to be anomalies in any attempt to assess prognosis, and it was only possible to give a general idea of what might happen to any particular patient; for example there was one man of 60 who had a Grade III tumour with involvement of the vein and invasion of the perinephric fat, who was alive and well eight years later. There were two others with Grade II tumours and involvement of the vein who were alive and well five and ten years respectively after operation; in their cases the tumours had been fixed, and they were each given a course of X-ray therapy before operation; he felt that this had been an influence in their survival. Wells (1954) had expressed a preference for pre-operative rather than post-operative irradiation; it was in the high-grade tumours with venous involvement that X-ray treatment had its best effect, and it was a pity that the grade and the state of the vein could not be known beforehand. Pre-operative X-ray treatment should certainly be given if there was any evidence of local fixity of the tumour. There were other factors affecting prognosis apart from the general condition and age of the patient. Invasion of lymph nodes was obviously an adverse factor, but it was remarkable how well they responded to post-operative X-ray treatment in some cases. The presence of a distant metastasis was evidence that blood-borne spread had occurred, but sometimes such a secondary deposit was single and isolated and occasionally it was amenable to surgical excision with the possibility of prolonged survival. There was little doubt, however, that the histological grade was the most important single factor in prognosis.
Professor L. N. Pyrah referred to the question of whether the grade of tumour was consistently the same in all parts of the tumour and also in the metastases; or, alternatively, if some tumours presented the microscopic picture of more than one grade? Every surgeon operating on large numbers of kidneys must have encountered the small to medium-size yellow cortical tumour which the pathologist sometimes reports as an active adenoma, or a low-grade hypernephroma, or even a latent carcinoma of the kidney.
If we accepted the fact that these cases were latent carcinomata or latent hypernephromata and included them in a series, it would weight the prognosis of the lower-grade tumours favourably; the real explanation might, however, be due to a marked difference in the biological behaviour of these latent cases from that of a definite kidney carcinoma. Was it possible to differentiate these two kinds from the pathological sections?
There was the possibility of removing isolated metastases resulting from a primary hypernephroma of the kidney, sometimes, in fact, before the primary tumour was clinically recognizable. The speaker had had one case in which the leg was amputated for a malignant growth which turned out to be a secondary to a hypernephroma; the left kidney containing the primary hypernephroma was subsequently removed and so far the patient was well. Another patient with a medium-sized hypernephroma of the right kidney was treated by nephrectomy; seven years later he was successfully operated on for a cerebral metastasis and he died after a further two years from a metastasis in the remaining kidney.
Professor D. F. Cappell asked about the foam cells shown in the papillary tumour of the renal cortex. He had seen other examples of this condition, heavily laden with foam cells and he wondered why these tumours collected foam cells wvithin their stroma. Pathologists were interested in cholesterol in a variety of conditions. That these tumours have such striking collections of lipoid cells in the stroma might indicate that the renal cells from which one assumed they were derived had some definite function in this respect.
Secondly, he was much struck with the confirmation of what was precisely his own experience, viz. that it was impossible to give an accurate prognosis in the individual case. The tumour which was called Grade I was, on the average, more likely to have a good prognosis or to survive longer, but it was unsafe in any particular case to give a prognosis on the basis of involvement of renal veins.
Pathologists should endeavour to grade their tumours so that an accurate comparison could be made between one centre and another. Before that could be done, however, for the results to be worth-while there must be some agreed uniform standardization. Thanks to Dr. Cuthbert Dukes this had been done with bladder tumours, and there should be agreed standard criteria by which renal tumours would be graded on their histology.
Mr. Wilfrid Adams hoped a word could be said about dormancy in this sense: did we assume that a single Grawitz cell or microscopic clump, via the lung, seeded itself or was it the sole survivor of myriads? What factors in the patient explained the distinctive very late solitary metastasis of this nephroma? He wondered if Dr. Thackray could define the meaning of the old discarded term "hypernephroma". Mr. A. W. Badenoch mentioned a male of 79 who was referred to the X-ray department at St. Bartholomew's Hospital by Mr. R. S. Murley with a large tumour in the right clavicular region -which on biopsy was found to be an adenocarcinoma of the kidney. The right kidney had been removed twenty-four years before by Sir Gordon Gordon-Taylor, a retrograde pyelogram on the left kidney was quite normal. X-ray therapy was non-effective. Mr. Murley removed the metastasis and the patient lived for ten months. This was the longest interval he knew between the removal of a renal adenocarcinoma and the development of a secondary. He had a man in his ward now who had the 11th left rib with a tumour removed at the Brompton Hospital in November 1952. Histologically the tumour was an adenocarcinoma of the kidney. On investigation a small filling defect caused by a tumour in the upper pole of the right kidney was revealed and a nephrectomy was performed in January 1953.
He remained perfectly well up to three months ago, when he developed backache due to a metastasis of the 5th lumbar vertebra, i.e. three years after removal of the secondary and primary growths.
If the spread of the tumour were assessed in conjunction with the histological grade one would arrive at a more accurate prognosis. Mr. Badenoch thought that if at operation it seemed that the whole of the tumour had not been removed, X-ray therapy should be given but prophylactic irradiation, other than to the renal fossa, did not seem practical.
Dr. Thackray, in' reply, said that Professor Pyrah had asked whether the grading held good in all parts of the tumour. In a small percentage of cases there was a sharp difference in the grading in different areas of the gi7owth; a careful look at the cut surface of the tumour might show welldefined and apparently encapsuled areas and other regions where the growth was obviously infiltrative. He had slides of tumours which were low-grade in part and elsewhere high-grade.
The various grades of carcinomna merged into one another, Grade I carcinoma would merge into adenoma and the histological distinction between the two might be very difficult to make. A series of very small tumours discovered unexpectedly in kidneys removed for other reasons was being followed up. Certainly, in the literature, one or two large adenomas had been reported with the remark that the patient was well a year or two later. The report would have been of much greater value if it had waited twenty years.-He had no personal experience of secondaries being removed from the lungs and elsewhere. In reply to Professor Cappell, papillary cystic growths often had a good deal of hemorrhage into the lumen, and the epithelial cells contained haemosiderin. Though lipoid was often noted within the papillary processes he had no information about the mechanism by which it got there.
He agreed that it was very rash to give a definite prognosis in these cases, and could give no reason why groups of tumour cells should remain dormant in various sites for long periods. In reply to Mr. Wilfrid Adams he said that the term "hypernephroma" was much easier than "adenocarcinoma of the renal parenchyma". He hoped that they would get used to the term which Mr. Adams had suggested-"nephroma". The tumour was composed of renal epithelial cells and was comparable with hepatoma in the liver.
The Aberrant Renal Artery [Synopsis]
By F. T. GRAVES, M.S., F.R.C.S. IN 1953 the anatomy of the human intrarenal arteries was investigated in order to discover whether there was a constant pattern of these vessels. The arteries of post-mortem specimens were injected with a resin which subsequently solidified; the organic material was then removed by corrosion. The investigation showed that the distribution of the arteries within the kidney substance is constant and that upon this arterial basis the organ is divisible into five segments. It was also shown that there is no collateral circulation between these segments.
Although the initial work was done mainly as an aid to renal surgery, at the same time a study was made of the arteries of the renal pedicle, particularly those said to be "aberrant" arteries. Hitherto, a popular view has been that normally the kidney is supplied by a single renal artery which enters the hilum and that any additional artery entering the organ at one or other pole is necessarily an extra and aberrant source of supply to that provided by the main stem artery.
The investigation has included a study of more than seventy casts and sixty arteriograms. It has been found that in those cases where the main stem of the renal artery divides into the intrarenal arteries at the hilum, that is the "normal" arrangement, the artery to the lower segment frequently takes its origin from the main stem at a point more proximal than do any of the others. It was also found that when the renal pedicle consisted of more than one artery, the additional artery was one of the segmental arteries, most often to the apical or lower segments, whose origin was more proximal than usual.
The variations of the intrarenal arteries have been classified into Groups and Types (Graves, 1954 (Graves, , 1956 This table has been made for clarity and convenience. There is, in fact, no real difference between the variations of the so-called "normal kidney" and those of the apparently grossly abnormal kidney with four "aberrant" arteries. If the arteries of the renal pedicle are examined in conjunction with the intrarenal arteries and not as separate entities, then it becomes evident that the so-called aberrant or accessory arteries are really normal segmental arteries whose origin is more proximal than usual. This proximal origination accounts for many of the cases of multiple or "supernumerary" arteries of the renal pedicle.
Like the normal segments of the kidney, the segments supplied by "aberrant" arteries have no collateral circulation between their areas, so that ligation of such a vessel will result in necrosis of the area supplied.
Study of the embryology of the renal arteries as described by Felix (1912) provides an explanation for the variations of the segmental arteries. It is probable that those intrarenal arteries which have a proximal origin at the hilum or from the pedicle are the result of variation in the degeneration of the rete arteriosum urogenitale, whilst those which arise from the aorta are persistent mesonephric arteries.
In order to provide a clearer nomenclature, it is suggested that the "aberrant" artery in question should be given its name and type, as, for instance "The Lower Segment (aortic)
